The success rate of CPR ranging widely from 5% to 10% is based on many factors such as (1) causes of cardiac or respiratory arrest; (2) underlying health conditions of victims; (3) time elapse between arrest and CPR; and (4) techniques for CPR. [5, 6] The survival rate is affected not only by CPR but more importantly by its quality. Effective CPR can contribute more blood flow to the brain, heart and other organs, and thus increase the survival rate of patients with cardiac arrest. [7] In November 2005 the AHA revised CPR guidelines to emphasize chest compression and its effect on blood pressure. [8] Studies [7, 9, 10] showed that by taking fewer breaks between compressions, rescuers can keep blood pressure higher, which helps to pump blood to the brain and other vital organs. However, during CPR even with the best manual chest compressions, cardiac output is approximately 20% to 30% of normal value, and performer's fatigue may also reduce the quality of the compressions. Besides, chest compressions can not be performed during the transportation of patients, which prolong the time between the arrest and CPR, and also increase the diffi culty of resuscitation. [11, 12] Therefore, to avoid or reduce these negative factors and to improve the LUCAS was used in 38 patients, 1 underwent a successful pericardiocentesis, and 36 were treated with PCI. Eleven of these patients were discharged alive in good neurological conditions. Similarly, other studies have shown that that it is feasible to perform mechanical CPR during PCI. [26] [27] [28] [29] 
Transportation
During ambulance transport to hospital, it may not be possible to perform manual CPR, while mechanical devices may play an important role in maintaining circulation.
Other fi elds
Mechanical devices have been used in imaging diagnosis. Agostoni et al [30] evaluated both CT image quality in a phantom study and feasibility in an initial case series using automated chest compression (A-CC) devices for cardiopulmonary resuscitation (CPR), and they found under CPR conditions multidetector CT diagnostics supports either focused treatment or the decision to terminate efforts.
Limitations of mechanical CPR Delayed time-elapse between arrest and CPR
Device use may delay the time-elapse between arrest and CPR. Ong et al [31] reported that LUCAS device delayed CPR for 2.9±2.1 minutes when compared with manual compression. Another study showed that the median no-flow time, defined as the sum of all pauses between compressions longer than 1.5 seconds, during the fi rst 5 minutes of resuscitation, was manual CPR 85 seconds (interquartile range [IQR] 45 to 112 seconds) versus mechanical CPR 104 seconds (IQR 69 to 151 seconds). The mean no-flow ratio, defined as no-flow time divided by segment length, was manual 0.28 versus mechanical CPR 0.40 (difference=-0.12; 95% confi dence interval -0.22 to -0.02). However, from 5 to 10 minutes into the resuscitation, the median no-flow time was manual 85 seconds (IQR 59 to 151 seconds) versus mechanical CPR 52 seconds (IQR 34 to 82 seconds) and the mean no-flow ratio manual 0.34 versus mechanical CPR 0.21 (difference=0.13; 95% confidence interval 0.02 to 0.24). The average time to apply mechanical CPR during this period was 152 seconds. This suggests that in the fi rst 5 minutes, the quality of manual CPR is higher than that of mechanical CPR; while during 5-10 minutes, the quality of mechanical CPR was improved. Hallstrom et al [19] reported that use of an automated LDB-CPR device as used in this study was associated with worse neurological outcomes and a trend toward worse survival than manual CPR. These factors might partly explain the varied outcomes treated with mechanical CPR.
Injuries associated with mechanical CPR
Mechanical chest compression can also cause injuries in patients. Hallstrom et al [32, 33] reported that fracture was present in 10/47 in the manual group and in 11/38 in the LUCAS group (P=0.46), and there were multiple rib fractures (> or =3 fractures) in 13/47 in the manual group and in 17/38 in the LUCAS group (P=0.12). Bleeding in the ventral mediastinum was noted in 2/47 and 3/38 in the manual and LUCAS groups respectively (P=0.65), retrosternal bleeding in 1/47 and 3/38 (P=0.32), epicardial bleeding in 1/47 and 4/38 (P=0.17), and hemopericardium in 4/47 and 3/38 (P=1.0), respectively. This fi nding indicates that mechanical chest compression with the LUCAS device appears to be associated with the same variety and incidence of injuries as manual chest compression. For the injuries caused by mechanical CPR, we still need further clinical studies.
In conclusion, mechanical devices will be widely used in clinical practice so as to improve the quality of CPR in patients with cardiac arrest.
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